Methicillin-resistant Staphylococcus aureus (MRSA) is one of the most common pathogen responsible for nosocomial infections.Approximately 20% of patients undergoing surgical operations acquires at least one nosocomial infection. Nasal carriers of S. aureus have been identified as one of the populations at major risk to develop this type of infection, particularly, after operations, dialysis, transplants and admission in intensive care unit. Our study was conducted on patients who came from a Neurosurgery Intensive Care Unit, where the incidence of MRSA is very low (8%) and where it is very important to identify MRSA carriers in order to adopt measures to avoid transmission.The use of chromogenic agar MRSA ID allowed us to identify green colonies of MRSA within 24 hours and to make a timely and careful diagnosis.
INTRODUCTION
Methicillin-resistant Staphylococcus aureus (MRSA) was isolated for the first time in 1961 (1) and today it is among the most common pathogen responsible for nosocomial infections (4, 5) . Approximately 20% of all patients undergoing surgery acquires at least one nosocomial infection (15, 10) . It has been estimated that nasal carriers of S. aureus are most at risk to develop nosocomial infections, especially if seropositives, cirrhotic, dialysised (haemo-and peritoneal dialysis), liver grafted hospitalized in surgery and intensive care units (14, 8) . Infected and colonized patients are the reservoir of MRSA, and the main way of transmission from patient to patient is represented by health care workers. It is a general consensus that the faster is the diagnosis and the report of susceptibility results for MRSA, more the therapy is appropriate and the necessary control measures to prevent the spread of colonization can be established. When compared with patients infected with methicillin-sensitive S. aureus (MSSA), patients with MRSA tend to develop more severe clinical conditions, to require longer periods of hospitalization, to endure more aggressive antibiotic therapy and to have more adverse prognostic factors (9, 12) . Considering these factors, MRSA infections compared to MSSA infections lead to a significantly higher rate of mortality, morbidity, length of hospitalization and cost of treatment (2, 7, 11) . Laboratory diagnosis and assays of antimicrobial susceptibility are milestones in controlling and preventing infection by MRSA, because they affect the procedures used in patient management and the choice of prophylaxis to follow. The study was conducted within two months (April-June 2007) on 25 patients hospitalised in the Neurosurgery Intensive Care Unit of the Padua Hospital. This unit was chosen for its low incidence of MRSA (8%) (3). Three pharyngeal swabs (PS) and three nasal swabs (NS) were performed for each patient at the entry (time 0), the third day (time 1) and the seventh day after hospitalization (time 2), in order to monitor the eventual colonization by MRSA. The samples were seeded both on blood agar (BA) and on chromogenic agar MRSA ID (bioMérieux, cefoxitin, an antimicrobial with proven superiority compared to other compounds, such as oxacillin, methicillin and ciprofloxacin, in the selection of MRSA against other strains of S. aureus (6) . Two readings were carried out: 24 and 48 hours after seeding. Direct identification of MRSA strains using the chromogenic agar supplemented with cefoxitin, which inhibits the growth of most bacteria, is based on appearance of spontaneous green colonies producing α-glucosidase, after incubation of 18-24 hours at 37°C without adding additional reagents. In order to establish the real discriminatory capacity and the reliability of MRSA ID, the identification and the antimicrobial susceptibility test by Vitek2 (bioMérieux) was done on all colonies grown in chromogenic agar and on all catalase positive cocci grown in BA. The test of cefoxitin was also conducted, following the CLSI 2007 guidelines (13) by seeding the samples on Mueller Hinton agar plus cefoxitin 30 µg, incubation at 30°C for 24 hours. The analysis of 150 samples revealed a total of 40 swabs positive for Staphylococcus aureus, 6 strains of which characterised by a MRSA phenotype. In all cases this phenotype was confirmed by the cultural reference method and by the antimicrobial susceptibility test, showing 100% of sensitivity and specificity of the chromogenic agar (see table 1 ). However, colonies of different colours other than green were found and they belonged to different microrganisms, such as coagulase-negative staphylococci or MSSA. The 6 MRSA strains were isolated from 2 patients. In the first patient, MRSA was isolated from the nose at the hospital admission (time 0) and from the pharynx after seven days (time 2), while the samples of second patient, (PS and NS) were found to be positive after seven days of hospitalization (time 2) (see table 2 ). The patient who had positive samples after seven days had been previously hospitalised in another hospital with a diagnosis of polytraumatism (open wounds), causing a surgery intervention (11 days before our first sample) and antibiotic therapy. The patient who was found to be colonized at the first time was directly admitted to the Neurosurgery Intensive Care with a diagnosis of brain haemorrhage, and subsequently subjected to surgery. The patient, however, had never been hospitalized in the previous 3 months or had been subjected to antibiotic therapy in the previous 7 days. Instead, being immunocompromised, he presented an already complicated general conditions at the admission. The use of the invasive devices (central venous, arteriosus and bladder catheters) was started only 2 hours before the first sample. In both cases, the chromogenic agar MRSA ID allowed to highlight green colonies after 24 hours, enabling rapid identification of methicillinresistant Staphylococcus aureus. Present findings show that all patients hospitalized in intensive care units should be screened, whether they are at first hospitalization or already hospitalized, whether they are immunocompromised or not. Limiting control towards some patients from health care settings, other hospitals, with injuries, etc… could limit its effectiveness. Timing used for the sampling was appropriate, since it showed that the isolation of MRSA may happen either at the entry or after several days of hospitalization. The chromogenic agar MRSA ID, compared to the gold standard method, showed also a 100% sensitivity and specificity. The employment of this agar was helpful for the timely and accurate diagnosis of MRSA directly from clinical samples. This could certainly make possible an immediate intervention by the health care workers in all operating units, in order to confine any colonized patients and to limit the spread of infection. This could also have a significant impact on timing of hospitalization, mortality rates, morbidity and costs of hospitalization and could also allow immediately proper antibiotic therapy.
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